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PURPOSE:To decrease number of required elements by using an inverter and a transmission gate to 
form an exclusive OR circuit. 

CONSTITUTION:An input signal "A" of a terminal 1 is fed to an inverter 19a consisting of CMOS 
transistors (TRs) 17a, 17b and also fed to a gate of the transmission gates 16a t 16b comprising the 
CMOS TRs. The input signal A is fed similarly to the transmission gates 16a, 16b. An input signal B is 
fed to the drain of the transmission gate 1 6b and also to an inverter 1 9b comprising CMOS TRs 1 8a, 1 8b 
and further, an output of the inverter 1 9b is fed to the drain of the transmission gate 16a. An OR output 
of the gates 16a, 16b is obtained from a terminal 3 and its output becomes an exclusive OR output of the 
input signals "A", "B". 
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From the third line in the lower left column to the 
eleventh line in the lower right column: 

Also, Fig. 6 is a circuit diagram showing part of the EX-OR 
shown in Fig. 5 by logic symbols . In the figure, reference 
numeral 16a denotes a first transmission gate consisting 
of a first P-channel CMOS transistor and a second 
N-channel CMOS transistor. Reference numeral 16b 
denotes a second transmission gate consisting of a third 
P-channel CMOS transistor and a fourth N-channel CMOS 
transistor. Reference numerals 17a and 17b denote 
P-channel CMOS transistors, respectively. Reference 
numerals 18a and 18b denote N-channel CMOS transistors, 
respectively. Reference numerals 19a and 19b denote 
inverters, respectively. Reference numeral 20 denotes 
the output terminal of the inverter 19a that outputs an 
output signal J. Reference numeral 21 denotes the output 
terminal of the inverter 19b that outputs an output signal 
I . 

Next, operation of the above-described CMOS logic 
circuit will be described. First, when an input signal 
A is 0, the output signal J of the inverter 19a .is 1. 
Therefore, the first transmission gate 16a is made off 
(non-conducting condition) , and the second transmission 
gate 16b is made on (conducting condition) . Because of 
this, the state of an input signal B, as it is, is 
transmitted to an output signal C that is output from the 
output terminal 3. Conversely, when the input signal A 
is 1, the first transmission gate 16a is made on, and the 
second transmission gate 16b is made off. Because of this, 
a signal B*, which is the inverted state of the input signal 
B, is transmitted to the output signal C that is output 
from the output terminal 3. In this way, the CMOS logic 
circuit can operate according to the truth table shown 
in Fig. 3. 
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